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ARRANGEMENT FOR CARRYING OUT INVESTIGATIONS OF 
: ENERGETIC PROCESSES ON THE LEVEL OF ELEMENTARY 

PARTICLES AND FOR INVESTIGATING SUBSTRUCTURE 
OF THE MATERIAL 

» - 

FIELD Or II^VEWTION 

10 

The present invention refers to an arrangement for 
carrying out investigations of energetic processes on the level 
of elementary particles and for investigating substructure o: 
the material, comprising means for accelerating material parts 
15 constituting targets in order to arrange their collision. 

BACKGROUND OF THE INVENTION 

The production of superheavy elements having atomic num- 
20 ber exceeding 120 is a very important task forwarding the 
development of the science and opening new perspectives in 
methods of producing energy. 

The production of heavy elements is based in the scien- 
tific laboratories on accelarating material fragments compris- 
25 ing preselected appropriate elements. The beams carrying the 
nuclei of the elements accelarated are taken in collision and 
the higiit"energy nuclei melt together, they may constitute in 
this way the nucleus of a new element. The investigations have 
proved the advantage of applying different and similar el- 
30 ements, too. The problem of the known methods and arrangements 
lies in the fact that they can apply only small material frag- 
ments and the collision of these small fragments can result 
only "in small amounts of the new elements to be produced. The 
small fragments can not be applied in many cases for inves- 



level because of he energy lir.tzs inxroduced by the inherent 
features of the accelerators. 

Another important field of the s:ientific investigations 
cf the material on atomic and subatomic level is the generation 
^j. xx^iiu.^ u± iau.±ai.±vii wijiun rsiiects tne inner atomic 

and subatomic structure. The methods of producing mesons and 
other elementary particles are therefore cf utmost importance 
in looking for new kinds of processes which can be the basis of 
producing energy. 

SUMMARY OF THE INVENTION 

The invention is based on the recognition that the 
methods forming the basis of applying the ion accelarators can 
be used for producing new, superheavy elements only with li- 
mitations. The element to be produced can be characterized by 
atomic number at most 120 and mass number at most 480. This can 
be done also by colliding two uranium atoms. The present inven- 
tion offers the possibility of applying the collision of two 
similar atoms (process denoted by AA). When making use of the 
collision of two different atoms, the process will be denoted 
by AB. The elements are appropriate which fulfil the condition 
that the sum of the two mass numbers is 431 and the sum of the 
atomic *^imbers is 169. This can be done e.g. by the collision 
of U 238 and Ir 193 or of Ra 226 and Tl 205 (the respective 
atomic numbers are: 92 for U, 77 for Ir, 88 for Ra and 81 for 
Tl). In the colliding beams the probability of processes of AA 
type is also relatively high because in the beams there are 
always more elements of the same kind present which can take 
part also in the collision. 

From the processes having equilibrium state at mass n-orh- 
ber 480 and atomic number 120 can be expected that the nucleus 
is capable of being transformed into quark plasma state. This 
state cannot be stabilized, however, becuase the required press 



and ternperature scnii-rions are possible -o -air.-a.r. rr.ly 
temporarily . 

In the states below the equilibrium (e.2. -he -ir.-Lor.ei 
processes of uranium and iridium further radium ssi -ial-ur"'i 
the quark plasma state cannot be follow. Furthermore, in the 
states produced e.g. by an uranium-collision the nucleus thus 
produced decays very quickly. 

The invention is based on the recognition that in the 
nuclear radioactive processes the energy deliberated is gener- 
ated by the kinetics of the collision. The kinetic energ-y can 
be sufficient for causing the collision of the elements in the 
■'^^S.et composition AB in a way that the mass values P£ in 

the reaction are with magnitudes higher than in the ion accel- 
arators. The kinetic energy can be produced by nuclear explo- 
sion making use of small loads. This explosion should fulfill 
some conditions. The energy delibirated in the explosion must 
not cause scattering of the elements of the target (consisted 
of uranium and iridium or radium and thallium) , but the heat 
energy of the explosion can help in the collision processes. A 
further recognition is that it is advantageous to accelarate 
simultaneously two targets and this requires practically the 
nuclear explosions initiated in the same moment in two places 
for carrying out the accelaration . The double explosion results 
in a high speed of the ions before the collison and the targets 
meet irTtheir middle point. It is desired to give high stren^h 
the target therefore the elements constituting them are advan- 
tageously present in a common alloy or in a body made by 
sintering. They obviously can include some other components, 
especially of that kind which improve the stength parameters of 
the targets. 

Hence, the present invention refers to an arrangement 
for carrying out investigations of energetic processes on the 
level of elementary particles and for investigating substruc- 
ture of the material, comprising means for accelerati.ng ma- 
terial parts constituting targets in order to arrange their 
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collisicr., ar.d the essence cf the invention lies ir. -he solu- 
tion th.a- -he accelerating means are formed by fission elements 
arranged on two sides c: tne targets on a cor:ncn symietry a>:is. 
the fission elements causing accelerating the material parts cv 
a nuclear process initialized between them. 

In an advantageous embodiment of the arrangement rrc- 
posed by the invention the fission elements are arranged in 
closed spaces comnunicating with a chamber receiving the tar- 
gets. 

In another advantageous embodiment of the arrangement 
proposed by the invention the chamber is separated from the 
closed sjgaces by respective connecting tubes receiving from the 
side of the closed spaces fusion mixtures for accelerating the 
targets . 

In another preferred embodiment of the arrangement 
realized according to the invention in the closed spaces at 
their outer end X-ray lasers are arranged, separated from the 
fission elements by shields, wherein the fission elements are 
arranged in tubes made of steel or tungsten and between the 
tubes and the fusion mixtures shield elements for neutron 
shielding are introduced. 

If the conditions of the high accuracy collision of the 
targets can be done then it is preferred when in the middle 
point of_the chamber an auxiliary target consisted of plutonium 
2p is arranged . 

In the three space embodiment of the arrangement defined 
above according to the invention it is preferred when the 
fusion mixtures are separated from the targets by respective 
vessels made of tungsten alloyed, if necessary with samarium, 
30 the vessels advantageously being covered by a beryllium layer 
on their outer surface matching the connecting tubes and pre- 
pared for receiving the targets before their collision caused 
by nuclear processes. 

In a further advantageous embodiment of the arrangement 
35 tuilt-up according to the present invention the construction 
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can be reiaxiveiy sixpiy applied fcr .meson raciaticn ir.ves- 
tigaticns when the fission elements and the fusion rlxzjjres are 
arranged in a common space comprising the chaniber in ~he riddle 
part wherein the fusion mixtures are completed by copper and 
5 placed in a tube made of tungsten or steel, separated from the 
fission elements arranged in respective tubes made of tungsxer. 
or steel by containers including neutron absorbing substance, 
especially water or paraffin and boron. 

In a yet further advantageous embodiment of the arran- 

10 gement built-up according to the features of the present inven- 
tion the construction can be relatively simply applied for picn 
radiatiorL^investigations when the fission elements are arranged 
together with X-ray lasers in a common space comprising the 
chamber in the- middle part, wherein the fission elements and 

15 the X-ray lasers are placed within respective tubes made c: 
tungsten or steel and the fission elements are separated from 
the tube containing the X-ray lasers by "respective containers 
including neutron absorbing substance, especially water or 
paraffin and boron. 

20 A yet another very advantageous resdization of the 

arrangement proposed by the invention very intensive meson and 
especially pion radiation can be generated when the fission 
elements are arranged in closed spaces preferably of ellipsoid 
shape conniunicating with a chamber filled out with a fusion 

25 mixtureTat the outer surfaxie, the closed spaces forming Tel- 
ler-Ulam-mirrors , the fusion mixture protrudes into tube parts 
connecting the chamber with the closed spaces wherein the 
fusion mixture defines an inner space filled out in cylindric 
arrangement with an outer mantle made of material of high 

30 hydrogen content, particularly PTFE or polyethylene, a pipe 
element made of copper, a plutonium layer and a low critical 
mass fission element, preferably forming a wire made advan- 
tageously of californium, wherein the plutonium layer is 
separated from the pipe element and from the fission wire 

35 element by respective layers made of gold. It is proposed to 



prepare zhe arrangement c: zhe invention in the v;ay z'r,az zhe 
closed spaces together v.^th the chanber are arranged alzr.z a, 
longitudinal axis of synmetry, wherein the fission elements and 
the targets lie on the axis of symmetry. 

The most preferred choice of the materials applied in 
the-arrangement of the invention is the following: the targets 
consist of at least one mixture comprising uranium and iridium 
or thallium and gold and the fusion mixtures comprise two 
lithium isotopes Li 6 and Li 7 and deuterium and tritium (i.e. 
H 2 and H 3) . 

The X-ray lasers are advantageously realized on the 
'^i?. <^L^^Ssten plates covered from one side by boron and 
copper and from the ' other side by molibdenum and copper, 
wherein the space between the plates is filled out with ?T?5 or 
polyethylene . 

The arrangements proposed by the present invention can 
be created by the means of known solutions and they offer the 
possibility of carrying out scientific investigations on the 
basis of material fragments having mass remarkably exceeding 
the mass of the targets applicable in the accelerators applied 
for such investigations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be further described in more detail 
with reference to some advantageous embodiments and realiza- 
tions. In this description reference will be made to the 
attached drawings showing a schematic cross-section of the 
arrangement to be applied. In the drawings 
FIG. 1 shows the schematic cross-section of an arrangement to 
be applied for producing super heavy elements by caus- 
ing heavy metallic particles collide, 
FIG. 2 shows the schematic cross-section of an arrangement to 
be applied for investigating X-ray radiation generated 
by accelerated material fragments, 
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-ars.na.zed bodies. The outer walls '1 ccrjie^ted va-?-" 
ccr.iuc-ors 10 arranged perpendicularly t: The line connecTir.r 
the fission elements 7. Between the cr.2.-.:er 5 and spaces ar.z 
connecting tubes 12 are built-in. The targets 1 are arranged 
in respective vessels 2 made of tungsten, sararium and covered 
if -hecessary by beryllium. The fusion rixtures 3 are separated 
from the containers 5 by shield elements 4 made of boron and 
samarium. In some cases it is advantageous to apply in a 
central space G of the closed space Q an auxiliary target 1 ' , 
as it will be described below in more detail. 

As it is shown in Fig. 2, a relatively simple arrange- 
ment-can-- be created for investigating the X-ray radiation 
generated by accelerated material fragments as fission products 
in a chamber Q determined by an outer wall 11 made of steel cr 
other high strength material. In the chamber Q spaces A^ and A, 
can be defined for receiving two nuclear fission elements 7 
arranged along a longitudinal synmetry axis and the fission 
elements 7 lie in the interior of tube elements 6 acti.ng as 
collimator and made of tungsten or steel. Between the fission 
elements 7 along the synmetry axis defined by then two 
containers 5 are applied which include water or paraffin and 
boron (^B). The containers 5 lie at two openings of a f-arther 
tube element 6 including two X-ray laser means 9 radiating in 
opposit^e_directions. The laser 9 is made of a material syste.- 
including plates and high hydrogen content plastic there- 
between, wherein the plates consist of tungsten (.^^W) covered 
from one side by boron and copper, and by molybdenum and copper 
on the other side. 

A similarly simple arrangement can be realized according 
to Fig. 3 which is intended to be used in carrying out meson 
radiation investigations. In this arrangement instead of X-ray 
lasers 9 of Fig. 2 in the middle part of the chamber Q a fusion 
member is arranged which consists of a two fusion mixtures 7 
comprising two lithium isotopes (Li 6 and Li 7) and two hyd- 
rogen isotopes (H 2, i.e. deuterium and H 3, i.e. tritium) a.nd 
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copper. The fusion rrlxz'jses 3 are arranged a- the two rpenir.gs 
of a tube element 6 and limts a central space G with a -iddle' 
point oeing the place of collision and coverinc the centre cf 
gravity of the fusion rlxtures 3. 
5 In the arrangement illustrated in Fig. 4 and Fig. 5 the 

pion "radiation can be investigated. This arrangement is also, 
as that of Fig. Lis divided into three parts, i.e. a chamber Q 
being the middle part of the arrangement and two closed spaces 
denoted by and k^. The chamber Q limited from two sides by 
10 the closed spaces and is shown in cross-section A-A in 
Fig. 5. The closed spaces denoted by A^ and A^ advantageously 
constitirbe ellipsoid shaped bodies comprising in one focus 
point respective fission elements 7 arranged on an .axis being 
the syninetry axis of the middle part and separated from the 
15 middle part by screening elements 4 made of boron and samarium. 
The middle part, i.e. ..the chamber Q is limited from two side 
and is surrounded by a fusion element 3 consisted of two 
lithium ifeotopes (Li 6 and Li 7) and two hydrogen isotopes 
(H 2, i.e. deuterium and H 3, i.e. tritium). The fusion element 
3 constitutes an axialsyimietric body defining a central part 
which is limited from two sides on the symmetry axis by two 
screening elements 4 made of boron and samariiom. Within the 
fusion element 3 there is a cylindric inner body D limited in 
axial dipection by further two screening elements 4 made of 
25 boron arid samarium and in radial direction with, an inner mantle 
13 made of polyethylene and/or PTFE (e.g. teflon). The mantle 
13 surrounds (Fig. 5) a pipe element 14 made of copper which 
comprises a material system including a small critical mass 
fission body prepared advantageously in the form of a califor- 
nium.a«fire 16 arranged along the symmetry axis and being covered 
by a Plutonium layer 15 separated by respective layers 17 and 
18 made of gold from the californium wire 16 and from the 
copper pipe element 14. The fusion element 3 preferably has 
protrusions 3' limited by a spherical surface in the closed 
35 spaces A^ and A2, wherein the centre of the spherical surface 
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lie ir. the :Ther focus point o: the cicsei sraces A, and 
iCrrdnc thereby Teller — Ulam-rirrors . 

In the arrangement built-up according to Fig. 1 the tar- 
gets 1 are cc.nsistea of at least one mixture rrade respectively 
of -jraniu-Ti and iridia-n or radium and thallium or gold and 
thoriar. (U 25S, Ir 193; Th 232, Au 197). Of course, this is not 
the complete list, other appropriate elements (metals) can be 
applied, too. The targets 1 are hemispheres or other symmetric 
bodies forming together a sphere. The nuclear reaction caused 
by the X-ray lasers 9 in the fission elements 7 initiates a 
fusion reaction in the fusion mixtures 3 and the fusion 
reactiojT'results in accelerating the ta-gets 1. In this way 
about 80 % of the energy of the nuclear reactions may be 
usefully applied for generating kinetic energy. The accelerated 
targets 1 represent high mass, i.e. in the contrary to the ion 
accelerators the arrangement of the invention is capable of 
making relatively big material fragments react one with an- 
other. The arrangement of the invention works on the basis of a 
simultaneous nuclear reaction resulting in a meeting of the 
targets 1 in the middle part (central space G) of the chamber Q 
and in forming thereby a united charge C. Of course, the high 
strength of the targets 1 is required. In this arrangement the 
radiation can be kept within the closed spaces , A^ and the 
chamber -Q . 

•r 

By the process realized in the arrangement of the inven- 
tion it is possible to increase the kinetic energy of the 
targets 1 by the means of the shock waves, thermal radiation 
and gamma radiation of the nuclear reactions. The shock wave is 
capable of increasing the density of the united charge C and 
the-...thermal effects result in increased temperature which is 
also helpful in producing superheavy elements. If the shock 
wave and the thermal radiation can be generated in a corelated 
manner then a fusion charge 3 can be helpful in further in- 
creasing the energy acting on the targets 1 . The fusion charge 
3 can be made of a mixture including two isotopes of lithium 
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(Li 6 and Li 7), deuteri-^-:: (H 2) and tritiun (K 3) vhereir. t:. 
cor;ponents are arranged in an absorbent medium in order -o :cr 
a shell on the united charge C. The fusion charge i; 
initialized to burn out by nuclear charges and this ensures 
that the united charee is pvnnsAH +n +Ko __a.- ... 

energy waves acting in a time sequence in different moments. In 
this way it is supposed to ensure a very high energy density 
state of plasma consisted of quarks. 

When preparing the fusion charges 3 the outer surface of 
the vessels 2 is advantageously covered by a thin beryllia-n 
mirror (reflecting surface) generating neutrons necessary for 
the-upefStion of the fusion charge 3. The neutrons are absorbed 
in the material of the vessels 2. The mentioned "package" of 
the targets 1 should be kept together up to the moment of the 
required action and therefore it is necessary to apply a medium 
transmitting the shock waves which can be completed with at 
least one component capable of decelerating the neutrons. On 
this basis it is advantageous to arrange the containers 5 
within the spaces denoted by and A^, the containers 5 con^ 
prising water, paraffin and boron. The package of the targets 1 
may require protection against neutrons and this prefers the 
application of the special shield elements 4 made of boron, 
cadmium, samarium or other appropriate materials. Another pos- 
sibilitjris to prepare the shield elements 4 from more metallic 
layers "arranged perpendicularly to the direction of the radia- 
tion acting in the system. 

Because of the explosive processes the arrangements 
consisting of the fission element 7 arranged withing the tube 
6, the container 5, the shield element 4, the fusion charge 3, 
the -vessel 2 and the target 1 (in the order listed up and in a 
reverse order, when looking from the middle part of the chamber 
Q) have high impulse therefore balancing means are necessary. 
These means consist of two part, the shield 8 and the X-ray 
laser or high energy X-ray generator 9 consisting of parallel 
tungsten plates lying perpendicular to the longitudinal axis of 
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-he arrar.genents listed up. The turxsten plate are completed by 
copper and boron from one side and by molybdena'n and copper 
:ror. the ether side, the mentioned metals forming e.g. alloyed 
cuter layers of a thicker t'ungsten plate. The different kinds 
of radiation and the particles impacting on the surface of the 
tungsten plates cause emission of very high intensity X-ray 
radiation leaving the system in the direction of the axis, i.e. 
of the targets 1. Thus, the X-ray radiation has an a'jxiiiary 
effect resulting in increasing ionization of the targets 1 
which should be in movement in the moment of generating this 
radiation . 

— Hie boron layer of the tungsten plates should be. 
arranged on their side directed to the fusion charge because 
the boron layer has to transform neutrons into alpha-particles. 
The molybdenum layer should cover the other side of the tangs- 
ten plates. The molybdenum layer or the alloyed surface layer 
of tungsten comprising molybdenum is intended to increase the 
heat capacitance of the tungsten plate (it should be noted that 
the vessel 2 can be made also of a material comprising less or 
more molybdenum). On both sides of the tungsten plate it is ad- 
vantageous to prepare a covering layer consisted of copper of- 
fering the advantage of being excited prior to molybdenum. In 
this way the copper ensures X-ray radiation exciting also the 
particles of molybdenum. Between the tungsten plates there are 
always free spaces - they should be filled with polyethylene or 
PTFS (teflon). The tungsten plates of the X-ray laser 9 or 
X-ray generator ensure relatively low auxiliary energy but in 
appropriate moments the small energy parts can be also very im- 
portant for increasing the energy of the targets 1 . 

- The fusion element 7 is arranged in a tube 6 made of 
tungsten in order to direct to the target 1 as much energy and 
as many particles and material fragments as possible. 

The energy propagation conditions can be influenced in 
an advantageous manner when the fusion elements 7 are arranged 
in the middle part of spherical shaped spaces and Aj, the 
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tarrets 1 neet one ar.cTher also in the central point c: a 
spherical space Q. A further step for stabilizing the 'or-tei 
charge C in the central point of the space Q can be propcsed. 
too: at least a part of the energy resulting from the fusion 
elements 7 in form of light and thenr^ radiation can be trans- 
niitted to the space Q by the means of the light conductors 1C. 
The light conductors are constituted by pipelines connecting 
the spaces denoted by and with the central space Q. The 
light and thermal energy can be also helpful in stabilizing the 
'jnited charge C and improving its energy balance. 

The explosion processes in the spaces and result 
in a- high— speed movement of the targets 1 and in remarkable 
increase of their density. Thie is to be taken into account 
when computing the critical mass of the fusion processes. There 
is no problem when applying the uranium and iridium and/or the 
radium and thallium or gold and thorium mixtures, the first of 
them including if necessary thorium and gold. The mixtures can 
constitute alloys of the mentioned components. In the case of 
the transuranium elements the meeting of the parts of the 
targets 1 in the manner shown above can not be arranged. Hence, 
it is proposed to place and fix in the central space G of the 
closed space Q a further auxiliary target V consisted of e.g. 
Plutonium in a form that it will constitute together with the^ 
targets J-on their impacting a sphere. This solution makes it 
necessarir to arrange the collision of the targets in the moment 
when their centre of gravity lies in the middle point of the 
space Q with accuracy + 0.1 rm. If the mentioned mixtures are 
applied the auxiliary target 1 ' is not required and the 
accuracy can be also lower: the centre of gravity of the 
targets 1 may be kept in a distance up to 10 rm, from the middle 
point of the space Q. 

The arrangement shown in Fig. 1 is proposed especially 
for carrying out scientific investigations directed to the 
problems of generating and producing superheavy elements. The 
targets 1 consisted of mixtures (alloys) made of uranium and 
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iridiu.- snd/or of radi-^-n ar.d Thallium, the arrangerient illus-- 
raTed ir. x-ig. 1 can be realized without tecrjiical probler^ ar.d 
ether -arge- compositions can be applied, tco, e.g. uraniun and 
copper. The arrangement of Fig. 1 built-up according to the 
invention offers the advantage that in comparison to the knov.-n 
and-presently applied accelerating means the masses taken into 
collision can be very high and it can be realized with lower 
costs than the accelerators. 

The arrangement proposed by the present invention can be 
constructed in the form of the less sophisticated embodiment 
shown in Fig. 2. In this case the collision of appropriate 
parts. ofL_.two fission charges 7 arranged in respective tube 
elements 6 made of steel or tungsten on two sides of a bidirec- 
tionally radiating X-ray laser means 9 is generated. The X-ray 
laser means 9 are realized in a similar manner as shown in and 
described in connection with Fig. 1 by tungsten plates covered 
from one side by boron and copper and from the other side by 
molybdenum and copper. The containers 5 separate the tube 
elements 6 receiving the fission , elements 7 from the tube 
element 6 of the X-ray laser means 9. The high intensity X-ray 
radiation generated by the X-ray laser means 9 results in 
accelerating of different material fragments which by their 
collision produce high intensity X-ray radiation. The radiation 
has to Jie detected in order to investigate the energetic 
25 processes on the subatomic level, the processes having place 
between the elementary particles. 

The simple arrangement of the present invention shown in 
Fig. 3 is intended to make use of atomic processes to carry out 
investigations of meson radiation, and especially of the pion 
30 radiation . 

The high energy protons of energy exceeding about 
310 MeV are generated in the fission elements 7 and act on tar- 
gets constituted by fusion charges 3 consisted of copper and 
the usual isotopes applied in the fusion processes (Li 6 and 
35 Li 7 together with the deuterium and tritium, H 2 and H 3) . The 
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target car. be raie of other elements ci low atonic r.-^T.ber, e.g. 
cf berylliuin or pure copper). The energy lirit about 31 C MeV is 
required for generating elementary particles. The presence c: 
the hydrogen in the targets is highly preferred because by 
applying charged pions in the hydrogen neutral pions can be 
generated. The neutral pions show gamma-decay of energy 70 MeV 
and 131 MeV. 

The intensity of the gamma radiation originated from the 
decay of the neutral pions can be as many as hundred times 
higher then the intensity of the other processes. This energy 
is capable of causing nuclear reactions, e. g. the decay of 
oxygen atoms to alpha particles. The protons can be produced 
from compositions comprising hydrogen. The sufficient amount of 
hydrogen can be comprised in chemical charges or in composi- 
tions forming the targets. The targets 1 bombarded by protons 
advantageously consist . of Li 9, F 9, So 21 , Cu 29 ' (lithium, 
fluor, scandium and copper). The parts made of berylliam have 
to constitute sources of positively and negatively charged 
pions. In the arrangement of Fig. 1 respective beryllium layers 
are preferably applied on the vessels 2 and therefore here and 
in lithium bombarded by protons pions are generated. The tar- 
gets comprising hydrogen are very important because the hyd- 
rogen constitute always the source of protons and the atoms as 
targets^M negative pions generate neutral pions issuing gamma 
radiation. 

In the arrangement shown in Fig. 3 the fusion mixtures 3 
united by a collision process can be completed by copper. The 
negative pions producing also negative mions by their decay 
show catalytic effect because they make nuclear reactions pos- 
sible, at relatively low energy. They can improve the energy 
balance of the energetic reactions. 

The arrangement shown in Fig. 4 ^d Fig. 5 is surrounded 
by outer walls 11 of high mechanical strength which forms a 
pips type element. With the inner surface of this pipe is a 
fusion mixture 3 kept in touch which is covered from both sides 
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restrCTive "cerylli-o,- layers. In the central a>is :: 



pipe shaped fusic- rlxture 3 the fission ele.Tient is 



This is j.ignt cc-iy c: critical rass being as small as oc^sible. 
Thereicre the caliicmi-:!- wire 16 is preferred which is s-^-- 
rour.ded by a plurcniuni layer 15 covered from inside and outside 
by The gold layers 17 and 18. The outer gold layer IS contacts 
a copper mantle 14 acting as pion source, the pions influencing 
the processes taking place in the californium wire 16. The 
space between the fission wire 16 and the fusion mixture 3 is 
filled out with polyethylene and/or PTFE (teflon) forming an 
inner mantle 13 comprising hydrogen in order to ensure protons 
bombarding, copper. The filling is capable of fixing the fission 
^vlre. Teflon is of advantage that it comprises fluor v/hicr. cgn 
take part in generating the negative pions. 

The filling made of material of high hydrogen content 
should preferably be solid, however, the gaseous and eventually 
the liquid compositions may be applied if required. The solid 
filling has the advantage that it can be equipped with a 
beryllium layer on inner and/or outer side in the case of any 
material. The arrangement of Figure 4 should be initiated in a 
traditional manner. The fusion mixture 3 generates during 
fusion reaction negative pions which enter the material of 
fission element, i.e. the californium wire 16. In this way a 
chain reaetion can be initi^ized. vlhen applying PTFE (teflon) 
the fluor present therein constitutes also a source of negative 
pions which colliding with the nuclei of the hydrogen atoms 
generate neutral pions. In this way very intensive X-ray radia- 
tion comes- into being and the direction where this radiation 
propagates lies oppositely to the direction of propagating the 
reaction in the fusion mixture. 

The arrangement shown in Fig. 4 can be applied also in a 
multiplicated system comprising more than one of this arrange- 
ments. The tube shaped outer walls 11 should be in this case of 
equal length. 

The different embodiments of the arrangement proposed by 



s 
ne 



1 7 



The rreHer.T invenTicr. offers zr,e reia-ivrly lev; rest rrs- 
siciliry carrying out investigaticns ir. rrateriai syste—, 
rrciucir.g nev/ elen^ents and seeking for new kinds cf enerr-. 
rrcducing reactions. 
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WHAT I CLAIM IS: 



1. An arrangement icr carrying out investigaticns c: 
energetic processes on the level of elementary particles and 
for investigating substructure of the -aterial, comprising 
means for accelerating rraterial parts constituting targets in 
order to arrange their collision, characterized in that the 
accelerating means are formed by fission elements (7) placed on 
a coramon-Iine with the targets (1) lying in equal distance frcm 
a middle point, the fission elements (7) acting by xheir nuc- 
lear reaction on the targets (1) causing their movement with 
substantially equal speed to the middle point. 

2. The arrangement as set forth in claim 1, charac- 
terized in that the fission elements (7) are arranged in 

closed spaces (A^ , k^) communicating with a chamber (Q) receiv- 
ing the targets (1) and the middle point, the closed spaces 
(A^ , A2) and the chamber (Q) forming a system having two sym- 
metry axis, one of them crossing the middle point. 

3. The arrangement as set forth in claim 2, charac- 
terized in that the chamber (Q) is separated from the closed 

spaces (4^, A^) by respective connecting tubes (12) receiving 
from the side of the closed spaces (A^ , A^) fusion mixtures (3) 
for accelerating the targets (1), wherein the targets (1) are 
arranged in the outlets of the connecting tubes (12) on the 
side of the chamber (Q). 

4. The arrangement as set forth in claim 3, charac- 
terized in that in the closed spaces (A^ , A2) at their outer 
end X-ray lasers (9) are arranged, separated from the fission 
elements (7) by shields (3), wherein the fission elements (7) 
are arranged in tubes (6) made of steel or tungsten and between 
the tubes (6) and the fusion mixtures (3) shield elements (4) 
for neutron shielding are introduced. 
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5. The arrar.ger:er- a^z sez ic— r. in ary c: clai." I t: ^. 
characterized in that ir. rhe central s:;a2e (G) c: the cr.ar- 
cer ;■;) receiving the riddle point an a^^.iliary target ' 
consisted of plutoniirr. is arranged. 

5, The arrangement as set forth in any cf clair.s 3 to 5. 
characterized in that the fusion rixtures (3) are separated 
from the targets (1) by respective vessels (2) made substan- 
tially of timgsten, the vessels (2) being arranged in the con- 
necting tubes (12). 

7. The arrangement as set forth in claim 6, charac- 
terized in that the vessels are made of tungsten alloyed 

with^^ samarium . 

8. The arrangement as set forth in claim 6 or 7, char- 
acterized in that the vessels (2) are covered by a beryl- 
lium layer on their outer surface matching the connecting tubes 
(12). 

9. The arrangement as set forth in claim 1 , charac- 
terized in that the fission elements (7) and the fusion mix- 
tures (3) are arranged in a corrmon space comprising a chiamber 
(Q) in the middle part for receiving the targets (1) wherein 
the fusion mixtures (3) are completed by copper and placed in a 
tube (6) made of tungsten or steel, separated from the fission 
elements (7) arranged in respective tube elements (6) by con- 
tainers ^5) including neutron absorbing substance, the tube 
elements' (6) made of tungsten or steel. 

10. The arrangement as set forth in claim 9, charac- 
terized in that the containers (5) include as neutron ab- 
sorbing substance water or paraffin and boron. 

11. The arrangement as set forth in claim 1, charac- 
terized in that the fission elements (7) are arranged to- 
gether v^lth X-ray lasers (9) in a common space comprising the 
chiamber (Q) in the middle part, wherein the fission elements 
(7) and the X-ray lasers (9) are placed within respective tube 
elements (6) made of tungsten or steel and the fission elements 
(7) are separated from the tube elements (6) containing the X- 
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-ray lasers (r) or high intensity X-ray cereratcr by resrect-v^ 
containers (5) including neutron abscrbin? substance. 

12. The arrangement as set icrTh in =iai~ 11, charac- 
terized in that the containers (5) include as neutron ab- 
sorbing substance water or paraffin and boron. 

13. The arrangement as set forth in claim 1 , charac- 
terized in that. the fission elements (7) are arranged in 

closed spaces (A^ , A^) comnunicating with a chamber (Q) filled 
out with fusion mixture (3) at the outer surface, the fusion 
mixture (3) protrudes through respective tube parts (12) into 
the closed space (A^ , A^) and connecting by their protrusions 
(3')-the.-€hamber (Q) with the closed space^i (A^ , A2) wherein 
the fusion mixture (3) defines and surrounds axi inner space 
filled out with a cylindric inner body (D) arranged with an 
outer mantle (13) made of a material of high hydrogen content, 
particularly PTFE or polyethylene, a pipe element (14) irade of 
copper, a plutonium layer (15) and a low critical mass fission 
wire (16), wherein the plutonium layer (15) is separated from 
the pipe element (14) and from the fission wire (16) by res- 
pective layers (17, 18) made of gold. 

14. The arrangement as set forth in claim 13, charac- 
terized in that the low critical mass fission wire (16) is 
made of californium. 

1i The arrangement as set forth in any of claims 1 to 
10, characterized in that the closed spaces (A^ , A ) to- 
gether with the chamber (Q) are arranged having a longitudinal 
axis of symmetry, wherein the fission elements (7) and the 
targets (1) lie on the axis of symmetry. 

■ 16. The arrangement as set forth in any of claims 13 to 
15, qharacterized in that rhw closed spaces (A , A ) are 
made in the shape of ellipsoid bodies, having the Mission 
elements (7) and the protrusions (3') of the fusion mixture (3) 
in the focus points of the ellipsoids, the focus points lying 
on the longitudinal symmetry axis of the closed spaces (A , A ) 
and the chamber (Q) . 1 ' 2 



17. The arrsnge.-ner.-: as set forth in any c: ciai~c ■ '• 
15, characterized in that -the fusion rlxture (3) is li — ^-^ 
cn its surfaces ratching the outer wall (11) and the ^- 
mantle (13) by respective beryllium layers (19, 2C). 

18. The arrangement as set forth in any of clai-s ' -.z 
17, characterized in that the target (1) consists cf a rix- 
ture comprising at least one pair of elements selected irc~ the 
pairs consisted of uranium and iridium, thallium and radiu.-., 
and thorium and gold and the fusion mixtures (3) comprise two 
lithium isotopes Li 6 and Li 7 and two hydrogen isotopes, i.e. 
deuterium and tritium. 

- - 19.... The arrangement as set forth in any of claims 3 to 
11, characterized in that the X-ray lasers (9) are- built-UD 
with Tungsten plates covered from one side by boron and . copper 
15 and from the other side by molibdenum and copper, wherein the 
space between the plates is filled out with PTFE or ooiy- 
ethylene . 
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